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Abstract
We prove that if the maximal dimension of an anisotropic homogeneous polyno-
mial form of prime degree p over a field F with char(F) = p is a finite integer
d greater than 1 then the symbol length of p-algebras of exponent p over F is
bounded from above by
⌈
d−1
p
⌉
− 1, and show that every two tensor products of
symbol algebras of lengths k and ℓ with (k + ℓ)p ≥ d − 1 can be modified so that
they share a common slot. For p = 2, we obtain an upper bound of u(F)2 − 1 for the
symbol length, which is sharp when I3q F = 0.
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1. Introduction
A p-algebra is a central simple algebra of degree pm over a field F with
char(F) = p for some prime number p and positive integer m.
It was proven in [Alb61, Chapter 7, Theorem 30] that every p-algebra of ex-
ponent p is Brauer equivalent to a tensor product of algebras of the form
[α, β)p,F = F〈x, y : xp − x = α, yp = β, yx − xy = y〉
for some α ∈ F and β ∈ F×. We call such algebras “symbol algebras”. An
equivalent statement was proven in [MS82] when char(F) , p and F contains
primitive pth roots of unity.
This means the group pBr(F) is generated by symbol algebras. The minimal
number of symbol algebras required in order to express a given A in pBr(F) is
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called the symbol length of A. The symbol length of pBr(F) is the supremum of
the symbol lengths of all A ∈ pBr(F). This number gives an indication of how
complicated this group is, and due to the significance of this group, the symbol
length has received special attention in papers such as [Flo13] and [Mat16].
In [Mat16, Theorem 3.4] it was proven that when char(F) , p, F contains
primitive pth roots of unity and the maximal dimension of an anisotropic homo-
geneous polynomial form of degree p over F is a finite integer d, the symbol
length of A is at most
⌈
d+1
p
⌉
− 1. The case of p-algebras was also considered in
that paper, but only over Cm-fields, which involve assumptions on the greatest di-
mensions of anisotropic homogeneous polynomial forms of any degree, not only
p.
We prove that when char(F) = p and the maximal dimension of an anisotropic
form of degree p over F is a finite integer d greater than 1, the symbol length of
A is at most
⌈
d−1
p
⌉
− 1. We obtain this bound by first proving that every two tensor
products of symbol algebras
⊗k
i=1 Ci and
⊗ℓ
i=1 Di with (k + ℓ)p ≥ d − 1 can be
modified so that they share a common slot.
In the last section, we focus on the case of p = 2. We explain how the same
argument holds in this case if we replace d with the u-invariant, i.e. the maximal
dimension of an anisotropic nonsingular quadratic form over F, and why the upper
bound u(F)2 − 1 for the symbol length is sharp when I
3
q F = 0.
2. Preliminaries
We denote by Mp(F) the p × p matrix algebra over F. For two given central
simple algebras A and B over F, we write A = B if the algebras are isomorphic.
We recall most of the facts we need on symbol algebras. For general background
on these algebras see [Alb61, Chapter 7].
We start with some basic symbol changes. In the following remark and lem-
mas, let p be a prime integer and F be a field with char(F) = p. We say that
a homogeneous polynomial form ϕ over F is anisotropic if it has no nontrivial
zeros.
Remark 2.1. (a) Mp(F) = [α, 1)p,F = [0, β)p,F for every α ∈ F and β ∈ F×.
(b) [α, β)p,F ⊗ [α, γ)p,F = Mp(F) ⊗ [α, βγ)p,F.
(c) [α, γ)p,F ⊗ [β, γ)p,F = Mp(F) ⊗ [α + β, γ)p,F.
(d) If [α, β)p,F contains zero divisors then it is Mp(F).
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(e) Given K = F[x : xp − x = α], we denote by NK/F the norm form K → F.
This form is homogeneous of degree p over F of dimension [K : F] = p.
Lemma 2.2. Consider [α, β)p,F = F〈x, y : xp − x = α, yp = β, yx − xy = y〉 for
some α ∈ F and β ∈ F×. Then
(a) [α, β)p,F = [α,NF[x]/F ( f )β)p,F for any f ∈ F[x] with NF[x]/F ( f ) , 0.
(b) [α, β)p,F = [α + β, β)p,F.
(c) [α, β)p,F = [α + vp − v, β)p,F for any v ∈ F.
(d) For any v ∈ F with β + vp , 0, [α, β)p,F = [α′, β + vp)p,F for some α′ ∈ F.
Proof. Let f be an element in F[x] with NF[x]/F ( f ) , 0. Then ( f y)p = NF[x]/F ( f )yp =
NF[x]/F ( f )β. Since ( f y)x − x( f y) = f y, we have [α, β)p,F = [xp − x, ( f y)p)p,F =
[α,NF[x]/F ( f )β)p,F.
Write z = x+y. By [Cha15b, Lemma 3.1], z satisfies zp−z = xp−x+yp = α+β.
Since yz − zy = y we have [α, β)p,F = [zp − z, yp)p,F = [α + β, β)p,F.
Write t = x + v. Then tp − t = xp − x + vp − v = α + vp − v. Since yt − ty = y,
we have [α, β)p,F = [α + vp − v, β)p,F.
Let v ∈ F be such that β+ vp , 0. Consider the element y+ v. Since (y+ v)p =
β + vp ∈ F×, by [Alb61, Chapter 7, Lemma 10] we have [α, β)p,F = [α′, β + vp)p,F
for some α′ ∈ F. 
Note that by Lemma 2.2 (a), we have [α, β)p,F = [α,−β)p,F for any symbol
algebra [α, β)p,F.
Lemma 2.3. Consider [α, β)p,F and [γ, δ)p,F for some α, γ ∈ F and β, δ ∈ F×.
Then
(a) [α, β)p,F ⊗ [γ, δ)p,F = [α + γ, β)p,F ⊗ [γ, β−1δ).
(b) If β+ δ , 0 then [α, β)p,F ⊗ [γ, δ)p,F = [α+ γ, β+ δ)p,F ⊗C for some symbol
algebra C of degree p.
Proof. Write [α, β)p,F = F〈x, y : xp − x = α, yp = β, yx − xy = y〉 and [γ, δ)p,F =
F〈z,w : zp − z = γ,wp = δ,wz − zw = w〉. Note that the elements x + z and y
commute with the elements z and y−1w, and that
(x + z)p − (x + z) = xp − x + zp − z = α + γ,
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y(x + z) − (x + z)y = y,
(y−1w)p = y−pwp = β−1δ, and
(y−1w)z − z(y−1w) = y−1(wz − zw) = y−1w.
Therefore [α, β)p,F ⊗ [γ, δ)p,F = F〈x, y, z,w〉 = F〈x + z, y〉 ⊗ F〈z, y−1w〉 = [α +
γ, β)p,F ⊗ [γ, β−1δ)p,F.
Now, the elements x + z and y + w satisfy
(y + w)p = yp + wp = β + δ, and
(y + w)(x + z) − (x + z)(y + w) = y + w.
Therefore F〈x + z, y + w〉 = [α + γ, β + δ)p,F . Hence [α, β)p,F ⊗ [γ, δ)p,F = [α +
γ, β + δ)p,F ⊗ C for some central simple algebra C over F of degree p. Since C
contains y−1w which satisfies (y−1w)p ∈ F×, C must be a symbol algebra ([Alb61,
Chapter 7, Lemma 10]). 
3. Bounding the Symbol Length
Proposition 3.1. Let p be a prime integer and let F be a field with char(F) =
p. Consider the algebras [α1, β1)p,F , . . . , [αk, βk)p,F for some α1, . . . , αk ∈ F and
β1, . . . , βk ∈ F× where k is some positive integer. For each i ∈ {1, . . . , k}, write
[αi, βi)p,F = F〈xi, yi : xpi − xi = αi, ypi = βi, yixi − xiyi = yi〉.
Let ϕ be the homogeneous polynomial form defined on
V = F ⊕ F ⊕ F[x1] ⊕ · · · ⊕ F[xk]
by
ϕ(u, v, f1, . . . , fk) = up(α1+· · ·+αk)−up−1v+vp+NF[x1]/F( f1)β1+· · ·+NF[xk ]/F( fk)βk.
(a) For every (u, v, f1, . . . , fk) ∈ V with u , 0, we have
⊗k
i=1[αi, βi)p,F =⊗k
i=1 Ci where C1, . . . ,Ck are symbol algebras of degree p and
C1 = [ϕ(1, vu , f1u , . . . , fku ), β′)p,F for some β′ ∈ F×.
(b) Let (0, v, f1, . . . , fk) ∈ V such that the following elements are nonzero:
f1, . . . , ft for some t ∈ {1, . . . , k},∑si=1 NF[xi]/F( fi)βi for any s ∈ {1, . . . , t} and
(∑ti=1 NF[xi]/F( fi)βi) + vp. Then
⊗k
i=1[αi, βi)p,F =
⊗k
i=1 Ci where C1, . . . ,Ck
are symbol algebras of degree p and C1 = [α′, (∑ti=1 NF[xi]/F( fi)βi) + vp)p,F
for some α′ ∈ F.
4
(c) If there exists (u, v, f1, . . . , fk) ∈ V \{(0, . . . , 0)} such that ϕ(u, v, f1, . . . , fk) =
0, then
⊗k
i=1[αi, βi)p,F =
⊗k
i=1 Ci where C1 = Mp(F) and C2, . . . ,Ck are
symbol algebras of degree p.
Proof. Let (u, v, f1, . . . , fk) ∈ V with u , 0. For each i ∈ {1, . . . , k}
with NF[xi]/F( fiu ) , 0, we apply Lemma 2.2 to change [αi, βi)p,F to [αi +
NF[xi]/F( fiu )βi,NF[xi]/F( fiu )βi)p,F. Then for each i ∈ {2, . . . , k}, we apply Lemma
2.3 (a) on the first and ith symbol algebras. The first algebra in the tensor product
obtained after these modifications is [∑ki=1(αi +NF[xi]/F( fiu )βi),NF[x1]/F( f1u )β1)p,F or
[∑ki=1(αi +NF[xi]/F( fiu )βi), β1)p,F depending on the value of NF[x1]/F( f1u ). By Lemma
2.2 (c) we can add ( v
u
)p − v
u
to the left slot of the first algebra. That proves part (a).
If ϕ(u, v, f1, . . . , fk) = 0 then also ϕ(1, vu , f1u , . . . , fku ) = 0, which means that the first
algebra in the modified tensor product is a matrix algebra.
Let (0, v, f1, . . . , fk) ∈ V such that the following elements are nonzero:
f1, . . . , ft for some t ∈ {1, . . . , k}, ∑si=1 NF[xi]/F( fi)βi for any s ∈ {1, . . . , t}
and (∑ti=1 NF[xi]/F( fi)βi) + vp. For each i ∈ {1, . . . , t} change [αi, βi)p,F to
[αi,NF[xi]/F( fi)βi)p,F. Then for each i ∈ {2, . . . , t} apply Lemma 2.3 (b) on the
first and the ith symbol algebras. The first algebra in the resulting tensor product
is [α1 + · · ·+αt,
∑t
i=1 NF[xi]/F( fi)βi)p,F . Then by Lemma 2.2 (d) we can change this
algebra to [α′, (∑ti=1 NF[xi]/F( fi)βi) + vp)p,F for some α′ ∈ F. That proves part (b).
Let (0, v, f1, . . . , fk) ∈ V \ {(0, . . . , 0)} such that ϕ(0, v, f1, . . . , fk) = 0. If
f1 = · · · = fk = 0 then ϕ(0, v, f1, . . . , fk) = vp = 0 which is impossi-
ble for v ∈ F×. Therefore at least one fi is nonzero. If there is one fi
which is nonzero and NF[xi]/F( fi) = 0 then the symbol algebra [αi, βi)p,F con-
tains a zero divisor and so it is a matrix algebra. Assume every nonzero fi has
NF[x1]/F( fi) , 0. Without loss of generality we can assume f1, . . . , ft are nonzero
for some t ∈ {1, . . . , k} and fi = 0 for i > t. Assume ∑si=1 NF[xi]/F( fi)βi = 0
for some s ∈ {1, . . . , t}. Assume s is minimal. Then we can change the ten-
sor product so that the first algebra is [α′,∑s−1i=1 NF[xi]/F( fi)βi)p,F and the sth alge-
bra is [αs,NF[xs]/F( fs)βs)p,F. Since
∑s−1
i=1 NF[xi]/F( fi)βi = −NF[xs]/F( fs)βs, we have
[α′,∑s−1i=1 NF[xi]/F( fi)βi)p,F ⊗ [αs,NF[xs]/F( fs)βs)p,F = [α′ + αs,NF[xs]/F( fs)βs)p,F ⊗
Mp(F). Assume∑si=1 NF[xi]/F( fi)βi , 0 for all s ∈ {1, . . . , t}. Then the tensor prod-
uct can be changed such that the first algebra is [α′,∑ti=1 NF[xi]/F( fi)βi)p,F. This
algebra contains a zero divisor because ϕ(0, v, f1, . . . , fk) = (∑ti=1 NF[xi]/F( fi)βi) +
vp = 0, which means it is a matrix algebra. That completes part (c). 
Theorem 3.2. Let p be a prime integer and let F be a field with char(F) = p.
Assume the maximal dimension of an anisotropic homogeneous polynomial form
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of degree p over F is a finite integer d. Then every two tensor products A =⊗k
i=1[αi, βi)p,F and B =
⊗ℓ
i=1[γi, δi)p,F with (k+ ℓ)p ≥ d− 1 can be changed such
that α1 = γ1.
Proof. Let ϕ and ψ be the homogeneous polynomial forms of degree p as con-
structed in Proposition 3.1 for A and B respectively. If ϕ has a nontrivial zero
then the first algebra in A can be assumed to be a matrix algebra, and so it can
be written as [γ1, 1)p,F and the statement follows. Similarly, the statement follows
when ψ has a nontrivial zero.
Assume that both forms are anisotropic. The form ϕ(u, v, f1, . . . , fk) −
ψ(u, 0, f ′1, . . . , f ′ℓ ) is of dimension (k+ℓ)p+2 over F. By assumption, (k+ℓ)p+2 ≥
d + 1, which means that this form has a nontrivial zero, i.e. ϕ(u, v, f1, . . . , fk) =
ψ(u, 0, f ′1, . . . , f ′ℓ ) for some u, v, f1, . . . , fk, f ′1 , . . . , f ′ℓ such that not all of them are
0. If u , 0 then ϕ(1, v
u
,
f1
u
, . . . ,
fk
u
) = ψ(1, 0, f ′1
u
, . . . ,
f ′
ℓ
u
). By Proposition 3.1 (a) we
can change both tensor products to have ϕ(1, v
u
,
f1
u
, . . . ,
fk
u
) in the left slot of the
first algebra.
Assume u = 0. At least one of the elements v, f1, . . . , fk, f ′1 , . . . , f ′ℓ is
nonzero. If f ′i = 0 for every i ∈ {1, . . . , ℓ} then ψ(0, 0, f ′1 , . . . , f ′ℓ ) = 0 and
so ϕ(0, v, f1, . . . , fk) = 0, but since ϕ is anisotropic we get v = f1 = · · · =
fk = 0, contradiction. Therefore f ′i , 0 for at least one i in {1, . . . , ℓ}. If
fi = 0 for every i ∈ {1, . . . , k} then vp = ψ(0, 0, f ′1, . . . , f ′ℓ ), which means
0 = ψ(0, 0, f ′1 , . . . , f ′ℓ ) − vp = ψ(0,−v, f ′1 , . . . , f ′ℓ ), i.e. ψ has a nontrivial zero,
contradiction. Therefore fi , 0 for at least one i in {1, . . . , k}. By changing the
order of the symbol algebras, we can assume f1, . . . , ft , 0 for some t ∈ {1, . . . , k},
fi = 0 for every i with i ≥ t + 1, f ′1 , . . . , f ′r , 0 for some r ∈ {1, . . . , ℓ} and f ′i = 0
for every i with i ≥ r + 1. Both (0, v, f1, . . . , fk) and (0, 0, f ′1, . . . , f ′ℓ ) meet the re-
quirements of Proposition 3.1 (b), and so we can change the first tensor product so
that it has ϕ(0, v, f1, . . . , fk) in the second slot of the first symbol algebra and the
second tensor product so that it has ψ(0, 0, f ′1 , . . . , f ′ℓ ) in the second slot of the first
symbol algebra. The statement then follows from [Cha15b, Theorem 3.2]. 
Corollary 3.3. Let p be a prime integer and let F be a field with char(F) = p.
Assume the maximal dimension of an anisotropic homogeneous polynomial form
of degree p over F is a finite integer d greater than 1. Then the symbol length of
p-algebras of exponent p over F is bounded from above by
⌈
d−1
p
⌉
− 1.
Proof. Write n =
⌈
d−1
p
⌉
− 1. Then it suffices to prove that for every tensor product
A =
⊗k
i=1[αi, βi)p,F with k ≥ n+ 1, A = Mp(F)⊗C1 ⊗ · · · ⊗Ck−1 for some symbol
algebras C1, . . . ,Ck−1 of degree p and the statement then follows by induction.
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Note that if k ≥ n+ 1 =
⌈
d−1
p
⌉
then kp ≥ d− 1. Consider the algebra [α1, β1)p,F
and the tensor product
⊗k
i=2[αi, βi)p,F. By Theorem 3.2, since p(1 + (k − 1)) =
kp ≥ d − 1 we can assume α1 = α2, and so
[α1, β1)p,F⊗[α2, β2)p,F⊗· · ·⊗[αk, βk)p,F = Mp(F)⊗[α1, β1β2)p,F⊗[α3, β3)p,F⊗· · ·⊗[αk, βk)p,F .

Remark 3.4. By using similar methods, the upper bound for the symbol length of
algebras of exponent p over a field F with char(F) , p containing primitive pth
roots of unity appearing in [Mat16, Theorem 3.4] can be sharpened from
⌈
d+1
p
⌉
−1
to
⌈
d−1
p
⌉
−1 as well, where the maximal dimension of an anisotropic homogeneous
polynomial form of degree p over F is d greater than 1. In the case of p = 2 and
char(F) , 2, d is the u-invariant of F, u(F), and so this upper bound is
⌈
u(F)−1
2
⌉
which appears in [Kah90, Theorem 2 (a)]. When we assume further that I3F = 0,
this bound is sharp (see [Kah90, Theorem 2 (b)]). For the construction of fields F
with char(F) , 2, I3F = 0 and any even u(F) see [Mer91, Theorem 4].
4. Quaternion Algebras
In this section we focus on the case of p = 2 and char(F) = 2. In this case, the
symbol algebras are quaternion algebras. The corresponding homogeneous poly-
nomial forms of degree p constructed in the previous section are now quadratic
forms. Quadratic forms in this case are of the shape
[a1, b1] ⊥ · · · ⊥ [ar, br] ⊥ 〈c1, . . . , ct〉
for some a1, b1, . . . , ar, br, c1, . . . , ct ∈ F. Each [ai, bi] stands for the quadratic
form aiu2i + uivi + biv2i , 〈c1, . . . , ct〉 is the diagonal form c1w21 + · · · + ctw2t , and ⊥
is the orthogonal sum. A quadratic form is nonsingular if t = 0. In particular,
the dimension of a nonsingular quadratic form is always even. Note that c[a, b]
is isometric to [a
c
, bc] for c ∈ F×, so orthogonal sums of quadratic forms of the
shape c[a, b] are also nonsingular.
Given K = F[x : x2 + x = α], the norm form NK/F : K → F mentioned in
Remark 2.1 (e) is the quadratic form [α, 1].
The maximal dimension of an anisotropic quadratic form over F is denoted by
uˆ(F). The number d appearing in Theorem 3.2 and Corollary 3.3 is equal to uˆ(F)
when p = 2. The u-invariant of F, denoted by u(F), is the maximal dimension
of an anisotropic nonsingular quadratic form over F. Clearly u(F) ≤ uˆ(F), and
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there are many examples in the literature where this inequality is strict (see for
example [MTW91]). Therefore, using u(F) instead of uˆ(F) gives a better upper
bound for the symbol length in the case of p = 2. We now rephrase Theorem 3.2
and Corollary 3.3 in terms of u(F).
Theorem 4.1. Let F be a field with char(F) = 2 and u(F) < ∞. Then ev-
ery two tensor products of quaternion algebras A = ⊗ki=1[αi, βi)2,F and B =⊗ℓ
i=1[γi, δi)2,F with (k + ℓ)2 ≥ u(F) can be changed such that α1 = γ1.
Proof. The proof is essentially the same as in Theorem 3.2. One just has to note
that the form ϕ(u, v, f1, . . . , fk)−ψ(u, 0, f ′1 , . . . , f ′ℓ ) in this case is the quadratic form
[α1+· · ·+αk+γ1+· · ·+γℓ, 1] ⊥ β1[α1, 1] ⊥ · · · ⊥ βk[αk, 1] ⊥ δ1[γ1, 1] ⊥ · · · ⊥ δℓ[γℓ, 1].
This quadratic form is nonsingular of dimension (k+ ℓ)2+2, which is greater than
u(F). Hence it has a nontrivial zero, and the proof continues in the same manner
as the other proof. 
Corollary 4.2. Let F be a field with char(F) = 2 and 2 ≤ u(F) < ∞. Then the
symbol length of algebras of exponent 2 over F is bounded from above by u(F)2 −1.
In certain cases this upper bound is sharp as Proposition 4.5 suggests. Before
stating this proposition, we recall a few facts about quadratic forms: The unique
(up to isometry) isotropic nonsingular quadratic form of dimension 2 over F is the
hyperbolic plane  = [0, 1]. Every nonsingular quadratic form ϕ over F can be
written uniquely as ϕan ⊥  ⊥ · · · ⊥ ︸          ︷︷          ︸
m times
for some anisotropic form ϕan and some
nonnegative integer m called the Witt index of ϕ. Two forms ϕ and φ are Witt
equivalent if their underlying anisotropic subforms ϕan and φan are isometric. The
group of Witt equivalence classes of nonsingular quadratic forms over F with ⊥
as the group operation is denoted by IqF. The “Arf invariant” or “discriminant”
of a nonsingular form ϕ = [a1, b1] ⊥ · · · ⊥ [ar, br] is the class of
∑r
i=1 aibi in the
additive group F/℘(F) where ℘(F) = {λ2 + λ : λ ∈ F}. The subgroup of IqF of
forms with trivial discriminant is I2q F. The Clifford invariant maps 2r-dimensional
nonsingular forms ϕ = [a1, b1] ⊥ · · · ⊥ [ar, br] with trivial discriminant to tensor
products of r − 1 quaternion algebras
E(ϕ) = [a1b1, brb1)2,F ⊗ · · · ⊗ [ar−1br−1, brbr−1)2,F.
For every tensor product T of r − 1 quaternion algebras there exists a nonsingular
form ϕ of dimension 2r with trivial discriminant such that E(ϕ) = T (see [Cha15a,
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Proof of Theorem 4.1]). The Clifford invariant defines a group epimorphism from
I2q F to 2Br(F) whose kernel is exactly I3q F.
Lemma 4.3. If char(F) = 2, I3q F = 0 and 4 ≤ u(F) < ∞ then there exists
an anisotropic nonsingular quadratic form with trivial discriminant of dimension
u(F).
Proof. Let φ be an anisotropic nonsingular form of dimension u(F). Denote its
discriminant by δ. If δ ∈ ℘(F), we are done, so assume δ < ℘(F). Write ψ = φ ⊥
[δ, 1]. Since ψ is of dimension u(F) + 2, it is isotropic. The Witt index of ψ can
be either 1 or 2. If it is 2 then ψ = ψan ⊥  ⊥  = ψan ⊥ [δ, 1] ⊥ [δ, 1], and so
φ = ψan ⊥ [δ, 1]. Note that the discriminant of ψan is trivial. Since I3q F = 0, ψan is
universal (see [BC15, Proof of Theorem 4.1]), which contradicts the assumption
that φ is anisotropic. Consequently the Witt index of ψ must be 1. Therefore ψan is
an anisotropic nonsingular form of dimension u(F) with trivial discriminant. 
Remark 4.4. By [Kah90, Theorem 2] (b), u(F) is even when char(F) , 2, I3F = 0
and u(F) > 1. One can therefore prove in a similar way to Lemma 4.3 that if
char(F) , 2, I3F = 0 and 4 ≤ u(F) < ∞ then there exists an anisotropic quadratic
form with trivial discriminant of dimension u(F).
Proposition 4.5. When char(F) = 2, I3q F = 0 and 2 ≤ u(F) < ∞, the bound
u(F)
2 − 1 for the symbol length of algebras of exponent 2 over F is sharp.
Proof. Write u(F) = 2n for some positive integer n. The statement is clearly
true when n = 1, so assume n ≥ 2. It is enough to find an algebra of exponent
2 over F whose symbol length is u(F)2 − 1 = n − 1. By Lemma 4.3 there exists
an anisotropic nonsingular form ϕ with trivial discriminant of dimension 2n. We
claim that the symbol length of E(ϕ) is n − 1. Clearly it is no greater than n − 1.
Suppose E(ϕ) is Brauer equivalent to a tensor product T of k quaternion algebras
where k < n−1. Then there exists some nonsingular form φ of dimension 2(k+1)
with trivial discriminant such that E(φ) = T . Since E(φ) and E(ϕ) are Brauer
equivalent, the forms φ and ϕ are equivalent modulo I3q F. However, I3q F = 0,
which means that φ and ϕ are Witt equivalent, but this is impossible because ϕ is
anisotropic of dimension 2n and φ is of dimension 2(k + 1) < 2n. 
Corollary 4.2 and Proposition 4.5 provide characteristic 2 analogues to parts
(a) and (b) of [Kah90, Theorem 2]. For the construction of fields F with char(F) =
2, I3q F = 0 and any even u-invariant see [EKM08, Theorem 38.4].
9
Remark 4.6. There is a typographical error in the first sentence, second paragraph
of the proof of [BC15, Theorem 4.1]. The correct sentence should be: “Now we
show that if f ∈ I2q F is an anisotropic form of dimension at least 6 and fK is
isotropic for some K = F[x : x2 + x = a] then fK =  ⊥ f0 where  is a
hyperbolic plane and f0 is anisotropic”.
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